Phosphate-induced efflux of adenine nucleotides from rat-heart mitochondria: evaluation of the roles of the phosphate/hydroxyl exchanger and the dicarboxylate carrier.
Upon the addition of inorganic phosphate, isolated rat-heart mitochondria released endogenous adenine nucleotides. To elucidate the mechanism of this phosphate-induced efflux, we evaluated the relative roles of three inner mitochondrial membrane carriers: the adenine nucleotide translocase, the phosphate/hydroxyl exchanger, and the dicarboxylate carrier. Atractyloside (a specific inhibitor of the adenine nucleotide translocase) prevented this efflux, but did not inhibit mitochondrial swelling. Inhibitors of the phosphate/hydroxyl exchanger (200 microM n-ethylmaleimide and 10 microM mersalyl) did not inhibit phosphate-induced efflux. 200 microM mersalyl (which inhibited both the phosphate/hydroxyl exchanger and the dicarboxylate carrier) inhibited the rate of efflux approx. 65% Phenylsuccinate and 2-n-butylmalonate (inhibitors of the dicarboxylate carrier) partially inhibited phosphate-induced efflux and adenine nucleotide translocase activity. Mersalyl (200 microM) had no effect on adenine nucleotide translocase activity. Partial inhibition of the adenine nucleotide translocase by phenylsuccinate and butylmalonate could not explain the extent of inhibition of phosphate-efflux by these agents. Moreover, the rates of adenine nucleotide efflux in the presence of phenylsuccinate, butylmalonate, or mersalyl correlated well with the ability of these agents to inhibit succinate-supported respiration. We conclude that phosphate-induced efflux of adenine nucleotides from rat heart mitochondria occurs over the adenine nucleotide translocase, and that the site of action of the phosphate is not the phosphate/hydroxyl exchanger, but is likely the dicarboxylate carrier.